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[0 0 0 1] 

, Q lit * « * , HftSfcffl«#tt 4rQfc# L WttiSMxVs- * & 0 
[fftf] 
[0 0 0 2] 

3ff£M$c (Surface Acoustic Wave : likT, SAW) 7*4 * l±&WlfcM1BH 
[0 0 0 3] 

ft 37f 4 2 . 7 5° ENELfcM (XZ'ffi) £#OTjtM<77 * y h «3 , |g H B H Xtt 

rfrlSHwflsjR-*-* W 0 -jfefcllf{f*L* (P + SV) tt^SSAW (»T\ ST7J-7h7.lt 
H B B SAWfcf>t) £fi]ffl-f£o S T* y h7k H B H S AWf/t/f *<Z>ffl&i±, Mf^t LT 

[0 0 0 4] 

S AW©RSt*«f*A<5pJffl , Ci*^C5& t ^»f JBLT, HI 3C*tST*7 

S AW*|g^*#!l{'l^07?i-^o SST*y>*fiS AW»li, ST* y h7jc H H 0 M 1 

0 l±i:^n?^i:F4#U^«*(7)lii*ttl» < LflS (JJlT> IDTk 

i o 2 fc&gu tiDTi o 2<DmwKSAv?%R8t"rz%<oy\'-T<( 

%m 10 3a, 103b *@ea LtzMi&X-& £ 0 S T * ? h TfcS S AWttJE«3iMROM 

^ V - -r <f y?KM%*l 0 3 a. 1 0 3 b K X 
<KMZit, SAW^^vf-^ I DT 1 0 2 I*3£-H3-H £ k^l *0"C, 

[0 0 0 5] 

it:, s awtv-m x t«ffl-ra±-T?M*s* KaafeSfcaaeiRF'it*«2b*o ±^ s t 
* ? b7jc H H a s awk&^t ji, i s ^<Dmmt 2 

[0 0 0 6] 

L^L&^fb, itifBS T* >7 f7fc 0 B H S AWf^-f7,(t 1 ^cJHE^Sfcli^-C****, 2 
Mft««- 0. 0 3 4 (p pm/X 2 ) iJfctfcflfcfc&vx&T. ttffiiftfleftHfcSfcfc-t- 

[0 0 0 7] 

fffBPB«*^^i'*#fet LT, Meirion Lewis, Surface Skimming Bulk Wave,SSBW 
IEEE Ultrasonics Symp. Proc. , pp. 744-752 (1977) X. W&BB 6 2 - 0 1 6 0 5 OfK 
H^^ti/cSAWfA'fX^^,, iOSAWW^tt, HI 1 4 fcjjc$-J: -5 KEHgY* 
-7 h7jc B B H ^f^# *&&zm£ SKUm^lRlfc- 5 0° ®IEL/S#Stctfe^L. 

Jo, S AW^f75«^[o]t-|tH B HX|iiiWtL-CMii:*[fi] (Z'tt^TlSj) i:Lf^M s »f 
4*, lifiSO^'^^it'f^-^-et/TtSft^li (0° , 5 + 9 0°, 9 0° 
) = (0° , 40° , 9 0° ) t44 0 iOSAWf/U^li, ffim^OftMttT^fS 
ItSSH-SI; I DTiaoTI^U ^«i^;vf-5-IIITi:Bi:&i6Sci 

***** < * * wMJ- & S»»cfflflF#tt*«fl *t& o 

[0 0 0 8] 
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«3ilifi:}&o-cfi«t4 S Tii y hikMiS AW titm^r J v7mM&\"&%> S 

AWWRIt^'Iv^ tot, /MSTfl&QfcS AWf/U ^*HSblt^fcv^K«56* 

■ov»TfiBB^$tLTv»* too, S AWORJlt*5pJffii-4#gt±Hli5$tL-c*Jfci*^|ti 

[ 0 0 0 9] 

i^M^<, #2r¥0 1 - 0 3 4 4 1 HI 1 5 K^ir X 7 K®1fcY 

1j y Y7kM*mK<7)Jj y bfte*-5 0° ttS^i&jeU S Awofsfc^ft £*£H B H x$[&^;k]- 
Lll!I:y7^6] (z'ii&^[pi) KLtz&m^Mi 1 UC800 + 20 oni><7>^n<Di dt 
1 1 2 zfmir&z- tK x *) > y vmm^mm^-r i dt i 1 2 

tffit-e s awx^ * m £&&TKQit*m o tzffim&n idtis aw*wm^ 

[0 0 10] 

L^Lft^, ttrlB#^I DTIS AW*»li^V-f^ > ^Slttf *Witftz S AW 
4 I D 800 + 200 (^otLf^t\ S T * y h S AW 

[0 0 1 1 ] 

1ulB#<2r¥0 1 - 0 3 4 4 1 1 ^KM^S *Ltv>4 S AW*I^l:^v>t(i, I 
D T CTlt? Jif; S AW(5SI^ A J: L/;^> «MJHJ¥£ 2 % A R_t, 0iL<(i4% 
A^TW^HiJ: 19 QfW^)-i:^ti^ fcS*LT:&»K *igJ!«2 0 0MH 
zO§^ 4 % Itffc-eQWmnfcm-t&tf, *<DW<DQ4B.te 2 0 0 0 OSSL^ffp 
tt-f ST*7 >7ic H H H S AW*»fcJtfLt ttSiarra^OQ-filL^^tL^^o -OMH 
<h Lt, MJW 2 % A Jil_h 4 % A JJJLT H "C iiS A W^JESX^StM C +53-* i o "C 
ft V> O T^jt^^A < 5PU ffl -C § ft V> £ jLbtl&o 

im^m 1 1 #5rHS 6 2 - 0 1 6 0 5 0f 

[#B^«2 ] #<&*F 0 1 - 0 3 4 4 1 1 

[##ff:SCifc 1 ] Meirion Lewis, Surface Skimming Bulk Wave.SSBW IEEE Ultras 
onics Symp. Proc. , pp. 744-752 (1977) 

imMmfcLXv t-r&mm] 
[0012] 

mvtLxi t-r zMm&te, Eii«csT*7 hyk^mmzm^z bmmmm&& 

co 2 XMStfaWfi- 0 . 0 3 4 ( p p m/°C 2 ) v>o -T*%m±.(0]%$L&MW}ZLii*U 

< 4o"CLi^T* 19, ifcifcOTO 1 - 0 3 4 4 1 Hf-fclH^SfLTV** S 
AW7V^*4>flM£-CW^ IDT«^tC#< LfttttU* ft ^ ft v^co-e^vt^ ^ ^j- 
X^Ii; ft o T L t d 2> o 

mm * mvtt %> * <o^m\ 

[0 0 13] 

iSBHUII**^*^*^^^* S AWrV^xcoffitf, 1 ^IBiRo-fPJifi, 
J±mft«t. RJEWa&fctfc^JfcSftA 1 Xl$A 1 Sr^jft^fc-r*^**^** IDT 
tZm*-, 1ft* S Ht t Lf; S AWrVM 7 KrfaJES3l^{±ll(gY * y h 

7jc^iSO* y 0 fclSllZtt «£ t) fcrnwYttftK- 6 4. 0° <K-49. 3° Ofg 
itt^L, So, S AWco-f5«fS]*M H B H Xtt^ML-9 0° ±5° t LtzfrM» s Pfil'?$> 
«5 , llt^ S AWOifeft* a i: Lfztf?, lirfB I D Toafefi-eafeUMfcLfe**ilff H/ A 
£0. 04<H/A<0. 12fcL/;:^#ftt^o 
[0 0 14] 

m^.M2 Kmn<DmMn, mms Awf^^«*^ h^^^.o f msmJ¥H/Acoii# 
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/0 s , -1.34082X10- 4 X 0 3 -2.34969X10- 2 X 0 2 -1.375O6X B —26. 7895< H/A<- 
1.02586X10- 4 X 0 3 -1.73238XHT 2 X fl 2 -0.977607X e -18. 3420*SoJS. LT d 

[0015] 

sfs<75ff H/A Xm r <aM## s \ -8.04489X10" 5 X 6 3 -1. 40981 X 10~ 2 X # 2 -0.825038 
X 9 -16.0737<H/ A X m r < -6. 15517X 10~ 5 X 6 3 -1. 03943X 10" 2 X 0 2 -O 58656 
4X d -11.0052^^JSLTV^ Cl t ^#Stt^ 0 
[0 0 16] 

ttJWe.44IDTim, WSt * S H t L/: S AWf;^ X o fff 
§Bff ®fe Y * y h 7Xh h h«^ # y js ft e h h z ft i 0 Wft>j [6] K -61. 4 

<0<-5 1. 1° <39|EH^^L, lo, S AW<DfcMJjfa*®iM i Xmt<-nL9 0° 
±5° ^ b/c7jc H B H ^-e* *) , mmrlrZ S AWOtt* A Lrt:P#, fu=E I DT^SfiT 
WbL^lglSH/A^rO. 05<H/K0. 1 0 t Lfc CI ft fc 1"* 0 

[0 0 17] 

m^m 5 (dfBm^iiHjji, # ? \-n at^itRiH/ a -1.44605x10- 4 

X 0 3 -2. 50690X10" 2 X 0 2 -1.45O86X # —27. 9464< H/ A < — 9. 87591 X 10" 5 X d 3 
-1.70304X10 2 X fl 2 -0.981173X e -18. 7946£#tJS. LT £ t ^Iftt^o 
[0 0 18] 

6 ^ieit<7>#§Bj?«, ttriB i d t ^m^-t^mm^omm^mx (mmmm+mm 

sp^ftH/A Xmr©M«*», -8.67632X10" 5 X 0 3 -1. 50414X 10" 2 X 0 2 -O. 870514 
X 0 -16.7678<H/A X m r < -5. 92554X 10" 5 X 0 3 -1. 02183X 10" 2 X 6 2 -0 58870 

4x ^ -n.2768&S!JE.L-cv»acL t £#mti-;z, 0 

[0 0 19] 

»«a7Ml 4 trfB«^^{i % BUB5S AWf/M^li, l*-hSAW*i?, 2 

^A-t;vsAW7 Xf± s AW-b >^cov>-f tLtfve** i t £#ft£i-& 0 

[0 0 2 0] 

H**-t*ifc*#ftfc-f 4o 
[0 0 2 1 ] 

1 6 £|Blft©3MB«U W*tJ 1 7!?M 1 5 OV»-f *Lj&*^|Bfto S AWf^M * 

[»i<5»*] 
[0 0 2 2 ] 

1 , 4 iCfBm^s AWf^^li, *y|«A«#-64. 0° <0<- 
4 9. 3° „ L< 14- 6 1 . 4°<0<-5 1. 1 0 OfgBK& £ @|S Y # y h tK h h b 
*«*ffiv^ SAW<7)feM« H B H xii;^Lt9 0° ±5° tU|S$WSH$ 
fcffiv^ IDT^^Wt^ >»^l«tft^A 1 SfcttA 1 Sr^fc L£^&£T 

0 5<h/a<o._ 1 oti-&zt-x:\ ^mmn^Km^xm^x^ <t^stiit: 

7M ^&tt«M£fcJ: 13 S AWOS«-*»spA<3RlfflT?§* Z*>tzL1z 
©T, ST7>y l7X H H H SAWf"Vs;M^i:J:[:«eL-C/Ma^Qffi^<. loS«$£ft# 

[ 0 0 2 3 ] 

fflf$jg 2 , 5 KEtt^**RaEH/ a hJi y b M 8 
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fU^Tp (°C) ^^fiti^SJKIEHi^^f^i-^^t^-e^^o 
[0 0 2 4] 

If ^3 s 6 KWMvWMWkMb? 4 y&^mcomu/ a x m r -7 hftd<D&ft% 

o 

[0 0 2 5] 

If^il 7 7!>M 1 4 (7)V^-f tL^{i|2^oa^«0^^:<7)S AWf^M x£Jiv^tU2\ /jNgJ-e 
Q fit^ift < , R-=>ffi m%k%:7E&timn tz S AWtVt ^ * £$tf±t-f 4ii 3&*"C § * o 
[0 0 2 6 ] 

T S AWOx*^^- Srffia I D T fttC-HfrB! C^*^, £ fc A»ti * <AT\ /hS^Qffi^ 
[0 0 2 7] 

[0 0 2 8] 

^tl-rttSv^C^ffL^-a IDT2<h, »I DT 2 OWflKS AWSrSitf 

T" ^S»3 a, 3 b fc^@Egi-^»o fU, HtHE I DT2©XIU^7 K4a, 

4 b t/ty^r— s/eoxfli^ai^fc^JKy-f ^5 a, 5 bia ^f^C«IL, 
y$---^6<flHn*B*« (V -7 K) TjJCfll»jh"t- £ o ElStl t±. El 1 4 iZTp-t t 7 K 
m$ZYAv Yfc&m&LOU y YM8*ffiM>zmz.*)KmfUfittz-5 0° EHBt3t#5£K 
I£5eU SAW©f5f^^fe B B H XiMaiiBit^^ (9 0° ±5° ) K L^tMI^ 
«t*oT, ftSt4SAWIlSH«t*4 a I D T 2 ROf ^ V- x 4 > 

3 a, 3 bOlIMtiA llliA 1 ^ii^ttS^t^So Sfc, 0 1 (b) it I 
DT 2©IffiHtg LT&iy, *3feJfc«K*v»-rtt I DT 2 ±£EWJrf S S AWOtS^ 

= 0 . 6 0 Ltv^o 
[0 0 2 9] 

■C. SAW^ffl«I{:*+?tt, 71/-r^ 15 S AWOEM*l 

1 DTI*H~HB £ $ LtfAM X^/hifttHofco 

[0 0 3 0] 

-jRttfcS AW&MTK&ifZ&mmftlt, M&&MM&&#&tLXisi)^ Qam< 
B.o#SJty 0)*3v>t>0>, !Pt>figure of merit (Q/7) tf ? :?v§ v>C i 7& ? S^t?ab & 
o *»9!©S AW*^<7)^#tt^o^Tli^7to @2lt HI WSAW* 

»Mv>T, )±m^Kl 1° 015 Y iJ v y 9 0° XfSMiUM 

^T'ti (0° ,39° ,90° ) ) £fflv\ *^«£3 1 5MHz, lilUH/A * 
0. 0 6, IDT2OWt*10 0^ ^V-fr/^M^3a, 3b<7)*t^l 
0 LfcS^SST^K^iSLTV^o H2 (a) KQ-fflu figure of merit 

, 2 12 (b) ^MM^'tt^^O^^^^i^LTV^o 

f fc , Jfctfctf>;& t , E1M <B -9" -fX&raCKLfcSTayh 7X H H H S A W*»Off 

[0 0 3 1 ] 

HI 2 <£ »)**W<J5S AW*»itf©S T# y h7jc H H H S AW*if i £J£<K1-& 
0*55*1. 8 4Sr3iU figure of merits 2 #fc*S V»-(|t#^e>*iTV»*o »»» 
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[0 0 3 2 ] 

Ml- *WSAW*SfliST»? ItX^S AW»i <9 fcJ§k8F£Q«*«t>fc 

y >7X H B H SAW*M^^J:b^LT*L<^iv^t^5|HH-t^ 0 gpt,, ^§Pj3<7> S AW* 

D T X V - T 4 * i^Q-lfi* Ob h 0 

[0 0 3 3] J , 

, ^s^Kff-^frii^ififcra^^^o raiaj: o. o4<h/ko. i2o«Htc 

fiv^ST*? ItMIS AW»OQtt (= 1 5 0 0 0) «r±E h M d 

M^, 0. 05<H/K0. 1 O^fgffl^^-r^dhHJ; 2 0 0 0 0 JJLh 

[ 0 0 3 4] 

ifc, 1 - 0 3 4 4 1 ltl^J^IDTSSAW^^WSAW 

^g^<DQ'tt£JM-f & fc, #<Zr¥0 1 - 0 3 4 4 1 If ■Cfte>*LTV»4Qilli*lBl» 
fb^2 0 7 5 6 1 (MHz) It «3 , £ fc^ftfefajTSSJl L"CV>4*fii 

«3 15 (MHz) Q^tii 1 5 0 0 0g«fc4 *) . ST*-)' hyKlsSAW 

*«^fcli«ra^-C*&o Sfc, ^S^-O-^'f X*Jt«t-t* 1 - 0 3 4 4 1 

1 f <7)#*t IDTIS AW#»!± 8 0 0± 2 0 0Mi <WfSt«II* <£> fc** U 
■Cli I DTt^V-f^ >7*EWM^t*2 0 0W*^ $t?+M4^tMi: 
/Mft-eiSof^^ 111)1^0. 04<H/A<0. 12W|Eli:K£U ^V- 
x^f ^XKIt^£l£tfT«&< SAWWi^tt", #<2r¥0 1 - 0 3 4 4 1 If 
\zto7jzZtLX\<*&&ttI DTISAW*I?J: «5 ^MtloQ«v^S AWr^^ 

[0 0 3 5] _ 

0 4<H/A<0. 1 2<7>iEHfci3V»TST*? 1 S A W^M^O 2 
0. 0 3 4 (ppm/°C 2 ) «£ 19 ^IfWi P>*l£d o 
[0 0 3 6 ] 

JBLLJ: 19, IffiilH/A 4" 0. 04<H/A<0. 1 2 <^«H^W:^ & £ ± S 
T# -7 iTftJIS AWt-V^M XS.y f #<S- s p0 1 - 0 3 4 4 1 1 f CHsfS fi/CV** S AWf 
/<>f 7, X 19 ^/MtQf#« < . S AWfV^ X S 

[0 0 3 7] . _ nn 

h&Bt-ffLfc* v Y-MK^X $>mmMB* 0 . 0 4 <H/ A < 0 . 1 2 <7>tSH ^fix/el" & 
[ 0 0 3 8] 

fc i % X\ *§kW <T> S A W^liH^ , ^-t £ v> H l± 3 ^ 4 zBJgJfHfc 4 * 

4«ffiSSHB (-5 0°C~ + 1 2 5°C) K*iV»T«ftfcJS&&££t5i*^5H-*fc^ 
2 &i&JK#2ft/f »t -e ft < W&i&jft T P s:ov^^> M K ^ft-f S £ c 

[0 0 3 9] 
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1115 (a) t±, ^§kW<DS AW&m^K&^X* y YM 6 *- 5 0 . 5° £ LfcB#tf>« 

/ A < -t* tajftilST p ttT** ij > ««J¥HX A fcHjScaKT p oiilJ^O 

Tp(H/A ) = — 41825X (H/ A ) 2 +2855.4X (H/A )— 26.42 • • • (1) 
4*:, -5 0° i£#G9# 7 h^|^fev»T45lM-*r^ttffei5 J:* (1) ^ 3 lfflt^ 0 
[0 0 4 0] 

tfc, 1115 (b) (±, ^3&9i©S AW^S^lwfev^-CWftlRJPH/ A * 0. 0 6tL/; 

Tp(0) = -43.5372X 6 -2197. 14 • • • (2) 
10 0 4 1 ] 

* (1) (2) fr&ttteJKJSH/A *0. 04<H/K0. 1 2 i L/:BfCTI 

,*SIT p SrSyBfl&fcttJHifilKIEH (- 5 o ~ + l 2 5 °c) KRjg-t* fctt, 
£-59. 9° 9° ©ISBfcSfcJ&tfttf&V* £ btffrfr&o 

[0 0 4 2] 

MttffH/A hA^o3SL****"t&*^ E*?aSTpliS (1)5. 
0*3; (2) *»&^tOi£<ftA-c3EtoS*L*o 

Tp(H/A , 0)=Tp(H/A)+Tp(#) = -41825X(H/A) 2 +2855. 4X (H/ A ) —43. 5372 X 0 -222 
3. 56 • • • ( 3 ) 

3£ (3) J: *K H^CffljKTp*«fflatK$5H (-50~+125*C) Ktfcje-*-* Jfc 

0. 9613^-18. 498X(H/A) 2 +1.2629X(H/A)-0.019255X 0^1.0387 ■ • ■ (4) 
[0 0 4 3] 

S H$fc*fflv> % I DT^^P-f-f >^R#^mM#f4^A 1 4 fciiA 1 Z±b L 
^iCTHU -erollPH/UO. 04<H/K0. 12t1r2>ZhX^ S 
T * v Y 7Xh b h S AWfVU x £ ») /JnS^X J.o QVL&jz § < > J."Offl&SfcS?5fettW«*t"C 

[0 0 4 4] 

u^f, J: •j*a**fl i K:ov» , r«W-J-S t, lllfH/ A l±H 3 J: <9 Qf^2 0 0 
0 0 £JLh#<btt£ 0. 05<H/K0. 1 O^tlCigf^WfiLv^ i/;, S 
fflSTp (0° ~+70°C) izWLfe-t2>%K\±, UvYft 

6\±-bb. 7° ^e<-50. 2° 4>|£HfcKJ£'f&0>tf , EF4 L<. J£fcl±, ^ (3) 

0.9845^-18.518X (H/A ) 2 +1.2643X (H/A )-0.019277X 0 ^1.0155 • • • (5) 
[0 0 4 5] 

m±-ett, 11 5 (a) 0*7^^-50. 5° £ Lfcl^O«*JRJiffl/ A fcH&ffi 
iTp^li, 1^5 (b) <75««J?H/A £ 0. 0 6 t Lizmoii v hft 6 

[0 0 4 6] 

H6tt. tiTlBS AW#ffi^fc*5V»TlI&«fleTp (°C) ^Tp=- 5 0, 0, + 7 0, 
+ 1 2 5-e-^^B#(7?7iC H B H «(75^ >7 tm«lffH/A <7)SI#$-7KL-Ci3<?> #T p 

Tp— 50 (°C) : H/A =-1.02586X10" 4 X 0 3 -l. 73238X10" 2 X 0 2 -O.9776O7 
X d -18.3420 
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2 0 0 4 - 3 1 0 4 5 2 "« f : 7/ 

Tp = 0 (W : H/A%-9.S7591XHr 5 xe 2 -1.7O3O4XHr 2 X9 2 -O.981173X0 
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|0 |Bn 4 U«JSAHWtWt«t«- (a)ttWH, (b) tt 
^™*S^SAW*» k *^ 

«t>Tigure of »eri«W'2*SK««®Jtfc d>) ttH« ta K*rl£©tL..RT 

ffl»E#2 005-3036700 



mi 2004-310452 



^-v : io/e 



°[H5] *»W^«*SAW*«ffO**gWH/Ai:lljSC«TpO««* (a) 

lK] T *S"fff*t°AW*»^«Tp CO ^Tp=-50 ( 0, + 7 
SlO] W^DMS7.HWW*^ (a) C*««DM 

s7^h, (b) ^mm^mBMsy^^^-t. 

[Bli il *»IB|:**5^-ISAW7^^tiftWtS0t:*4o 
1 (b)(:^i:SAWW^^DT^lL/:h7^^-t;vSAW7 

il 4 -50' EHSY*^ b 9 0° XfiS«**«***i-*BI^**«» 
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